Carbon-11-cocaine binding compared at subpharmacological and pharmacological doses: a PET study.
We have characterized cocaine binding in the brain to a high-affinity site on the dopamine transporter using PET and tracer doses of [11C]cocaine in the baboon in vivo. The binding pattern, however, of cocaine at tracer (subpharmacological) doses may differ from that observed when the drug is taken in behaviorally active doses particularly since in vitro studies have shown that cocaine also binds to low affinity binding sites. PET was used to compare and characterize [11C]cocaine binding in the baboon brain at low subpharmacological (18 micrograms average dose) and at pharmacological (8000 micrograms) doses. Serial studies on the same day in the same baboon were used to assess the reproducibility of repeated measures and to assess the effects of drugs which inhibit the dopamine, norepinephrine and serotonin transporters. Time-activity curves from brain and the arterial plasma input function were used to calculate the steady-state distribution volume (DV). At subpharmacological doses, [11C]cocaine had a higher binding and slower clearance in striatum than in other brain regions. At pharmacological doses, [11C]cocaine had a more homogeneous distribution. Bmax/Kd for sub-pharmacological [11C]cocaine corresponded to 0.5-0.6 and for pharmacological [11C]cocaine it corresponded to 0.1-0.2. Two-point Scatchard analysis gave Bmax = 2300 pmole/g and Kd' = 3600 nM. Bmax/Kd for sub-pharmacological doses of [11C]cocaine was decreased by cocaine and drugs that inhibit the dopamine transporter, to 0.1-0.2, but not by drugs that inhibit the serotonin or the norepinephrine transporter. None of these drugs changed Bmax/Kd for a pharmacological dose of [11C]cocaine. At subpharmacological doses, [11C]cocaine binds predominantly to a high-affinity site on the dopamine transporter.